Indications
The first application of TIPSS was in the treatment of variceal haemorrhage, and this remains the main indication for TIPSS. The prevention of rebleeding from oesophageal varices has been the area studied most intensely. There are so far eight prospective randomised clinical trials [1] [2] [3] [4] [5] [6] [7] [8] comparing TIPSS with endoscopic treatment published as papers and three [9] [10] [11] published as abstracts (table 1) . A meta-analysis 12 of these studies has also been published recently. The ensuing discussion will be based on the eight papers as many aspects of the discussion require information not available from the abstracts. In all but one study, bleeding rates were reduced from 35-50% to 10-25%. In the first seven studies, diVerences in mortality between the treatment groups were not shown. These studies were designed to look at rebleeding as the primary end point and mortality as a secondary end point. There was the inevitable statistical problem of insuYcient numbers to demonstrate mortality diVerences as well as the ethical consideration of allowing failures of endoscopy to be rescued by TIPSS, a feature that would hide potential mortality diVerences. The most recent study, 8 published in 1999, did not have a TIPSS rescue arm. This study reported improvement for both rebleeding and survival with TIPSS compared with sclerotherapy. On the issue of costs, studies from both sides of the Atlantic looking at direct costs showed TIPSS to be similar to endoscopic treatment. 3 5 Most authorities recommend that TIPSS be reserved for endoscopic or drug failures in the secondary prophylaxis of oesophageal variceal bleeding, citing the drawbacks of shunt insuYciency and hepatic encephalopathy in patients with TIPSS, as well as the absence of any clear cut survival benefit. 13 These recommendations were made prior to the publication of the latest study, as discussed earlier. One trial should probably not change our views and practice dramatically but the data surely support the case for TIPSS to be seriously considered as a first line therapy in the prevention of rebleeding, at least in some patients. Most benefit may well be in patients with more advanced liver disease as Child's class A patients are unlikely to die from their bleed or rebleed and long term TIPSS patency cannot be guaranteed (see later). Further trials in this area are probably indicated, although the issue of TIPSS rescue will influence results. EYcient TIPSS rescue can only be achieved in centres where TIPSS insertion is undertaken regularly.
In the primary prevention of variceal bleeding, pharmacotherapy with non-selective beta blockers and nitrates is the mainstay of treatment. Variceal band ligation is also eVective.
14 Although no trials have been done with TIPSS, it is widely accepted that this procedure has no place in the Abbreviation used in this review: TIPSS, transjugular intrahepatic portosystemic stent-shunt. prevention of variceal bleeding. There are also no randomised studies looking at the role of TIPSS in acute variceal haemorrhage, in which endoscopic therapy has a proved track record. Nevertheless, in about 10% of patients an acute variceal bleed cannot be controlled despite two sessions of treatment within 24 hours. 15 Available data show that a TIPSS can be placed in over 95% of cases, and when placed successfully, almost always controls the acute bleed. 16 In a retrospective study of uncontrolled variceal bleeding, 17 TIPSS was much better than oesophageal transection at lowering both mortality and rebleeding. Importantly, more patients were able to undergo TIPSS than surgery; this was thought to be the main reason for the improved survival. Further studies support this observation. 18 19 Present consensus recommends TIPSS as a rescue or "salvage" procedure for failed endoscopic therapy for acute variceal bleeding-that is, failure to achieve haemostasis after two endoscopic attempts. 13 Compared with bleeding oesophageal varices, acute gastric variceal haemorrhage is particularly suited to treatment by TIPSS. Bleeding from gastric fundal varices is diYcult to control and endoscopic injection of sclerosants is often unsatisfactory, with failure rates up to 50% depending on the sclerosant used. Butyl cyanoacrylate produces the best results but is accompanied by a complication rate of up to 40%. 20 Innovative techniques such as retrograde transvenous balloon obliteration of gastric varices, although around for the past 10 years, is not readily available and data exist only in the form of case reports and small series. 21 The low frequency of gastric variceal bleeding (10% of variceal bleeds) has partly been responsible for the paucity of data. Comparisons of gastric and oesophageal variceal haemorrhage treated with TIPSS were undertaken in two retrospective studies. 22 23 These studies showed both the acute bleed and rebleeding to be as well controlled in gastric as in oesophageal varices. Many support the view that TIPSS should be used early in the management of acute fundal gastric variceal bleeding.
13 Figure 1 illustrates the role of TIPSS in a suggested algorithm for managing variceal bleeding.
The second most studied indication is refractory ascites, and related complications such as hepatic hydrothorax and hepatorenal syndrome. Following TIPSS, beneficial responses in portal and systemic haemodynamic parameters, renal perfusion, renal plasma flow, sodium and water handling by the kidneys and plasma neurohormonal profile have been found. 24 Consequently, these would be expected to be translated into improved clinical outcomes, as indeed were reported in several series (table 2) . However, randomised studies are lacking-only one study 25 has been undertaken to look at TIPSS in the treatment of refractory ascites, comparing it with large volume paracentesis. Control was achieved in Child's class B patients but not in Child's class C patients. The latter in fact had a higher mortality when treated with TIPSS. This was, however, a small study of 25 patients. Overall, paracentesis is still viewed as the gold standard and the role of TIPSS in the treatment of refractory ascites needs to be evaluated further in larger clinical trials.
TIPSS has been used more successfully in the treatment of hepatic hydrothorax. Two studies (table 2) describing the use of TIPSS in 36 patients have shown complete control of hepatic hydrothorax in up to 60% and at least partial control in up to 80%. The basis behind the observed clinical benefit in this group of patients, which seems to be better than the benefit observed in refractory ascites, is not clear. Alternative treatments are either unreliable (pleurodesis) or poorly accepted (repeated thoracocentesis), and TIPSS should be considered for control of this problem early in its management.
Hepatorenal syndrome is a complication of end stage liver disease. Not surprisingly, treatment options are limited and have been uniformly disappointing, although there have been some inroads made using plasma expanders in combination with vasoactive agents. 34 Guevara and colleagues reported encouraging results in the treatment of hepatorenal syndrome using TIPSS. 35 In our experience, however, hepatorenal syndrome often heralds the terminal phase of liver failure and the insertion of a TIPSS did not improve outcome. TIPSS cannot be recommended for hepatorenal syndrome outside the context of clinical trials.
TIPSS as an alternative to surgical shunting is eVective in dealing with Budd-Chiari syndrome. 36 TIPSS could be placed successfully in most patients and resulted in improvement of liver synthetic function, control of ascites, and where needed, bridged patients to liver transplanta- 
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Complications
The two main drawbacks of TIPSS are shunt insuYciency and development of hepatic encephalopathy. Shunt stenosis is expected in 60% of cases by 12 months. 37 This comes about as a result of ingrowth of adjacent connective tissue into the stent (pseudointimal hyperplasia). Regular surveillance is therefore necessary to overcome this problem. Portography is the most reliable surveillance method. Doppler ultrasound, an attractive alternative, lacks the necessary sensitivity for it to be used alone for surveillance. In most cases, intervention to the insuYcient shunt in the forms of balloon angioplasty, shunt extension or insertion of parallel stent re-establishes good function. A programme of regular shunt surveillance, with intervention as appropriate, can achieve long term patency rates of over 90% at four years ( fig 2) . A further innovation is the development of covered stents, 38 which may have the potential to reduce the severity of pseudointimal hyperplasia, thereby retarding shunt stenosis. This would be an important question to answer in future studies.
Hepatic encephalopathy, a function of portosystemic shunting and poor liver function, has been shown in several studies (table 3) to occur at an increased frequency following TIPSS. Encephalopathy has been found in around 35% of patients with TIPSS at some point in their follow up compared with a figure of 20% in patients managed endoscopically. Spontaneous hepatic encephalopathy prior to TIPSS is the most consistent independent prognostic variable predicting its development. Prior hepatic encephalopathy should therefore be a relative contraindication for TIPSS; other treatment options should be explored first and TIPSS should be used only as a last resort-for example, in failed endoscopic treatment of a life threatening bleed. Most published studies do not provide further information beyond incidence figures of encephalopathy. Details pertaining to the natural history and characteristics of individual episodes would be very important to give us an idea of its clinical importance. Available data 40 43 suggest that most episodes are short lived, do not require admission to hospital, and are amenable to simple medical measures such as lactulose and avoidance of precipitants. Furthermore, new onset encephalopathy is clustered around the first month after TIPSS insertion and improvement of neurological status was observed in a significant number of patients during follow up. Chronic spontaneous encephalopathy develops in about 10% and is suYciently debilitating to require closure of the shunt in most of the patients who develop this problem. This can be done using reducing stents, LGV filters or coils, but when these measures fail, suggesting that deteriorating liver function is the cause of the encephalopathy, liver transplantation should be considered. Putting these issues into perspective, it seems that post-TIPSS encephalopathy as a problem may have been overstated. Studies specifically looking at the natural history of post-TIPSS encephalopathy and its impact on overall quality of life are needed to answer uncertainties that still exist in this area.
Conclusion
TIPSS is currently used with variable enthusiasm. In the UK, continental Europe and the USA, the use of TIPSS seems to be concentrated in a few centres where large numbers are performed. The drawbacks mentioned earlier have undoubtedly disappointed the many who expected more, although the backlash seems to have been excessive, leading to the underuse of this technique and perhaps the failure to realise its potential. Furthermore, the limited availability of this procedure has not helped it to be applied more widely. This was inevitable as TIPSS is one of the more demanding interventional radiology procedures requiring the service of a skilled radiologist who has scaled the steep learning curve, which can only come about in a specialist unit. A rational approach would be for the practising doctor to recognise the indications and drawbacks of this procedure and for the appropriate cases to be referred to the specialist units where TIPSS insertion is done routinely. Finally, our practice should neither be dictated by "TIPSS sceptics" nor should it be influenced by "TIPSS enthusiasts", but rather be evidence-based. In the past 10 years TIPSS research has provided a large body of evidence which will hopefully be added upon in the coming decade. 
